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An  operational  program to  develop and disseminate  probabilistic  outlook informa-
tion for agricultural commodities would allow decision makers to better comprehend the
degree  of  uncertainty  associated  with  future  prices.  While  there  are  psychological
limitations  to  the  estimation  of probabilities,  this  is  a  skill  that  can  be  taught  and
developed,  particularly  among  experienced  forecasters  such  as  outlook  specialists.
Techniques  are available for eliciting probabilities,  and weather forecasting experience
demonstrates  that  experts  can  quantify  probabilities  in  a  reliable  manner.  The
components  of  a  program  to  develop  and  disseminate  outlook  probabilities  should
include  a  survey of user  needs,  training programs  for participating  outlook specialists,
and  user  educational  programs.  Further  research  is  needed  to  develop  elicitation
techniques,  and  to  evaluate  costs  and  benefits.
Dramatic  price  movements  (both  up  and
down) over the past ten years for major U.S.
agricultural  commodities (wheat, corn,  cattle
and  hogs)  have  increased  interest  in  more
and better information for farmers,  ranchers,
and  policy  makers.  The  purpose  here  is  to
present the case for developing  an operation-
al  program  to  formulate  and  disseminate
probabilistic outlook information  for agricul-
tural  commodities.  With  information  in  this
form,  decision  makers  would  be better  able
to  comprehend  the  degree  of  uncertainty
associated  with  future  prices.  With  more
accurate  perceptions  about this  uncertainty,
producers  can  make  decisions  more  consis-
tent with their individual  objectives  and risk
preferences  [Halter  and  Mason].
The following  section  reviews  how proba-
bilities are  incorporated  into decision  theory
and practice. The psychology and techniques
for eliciting probabilities  are presented next,
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along  with  a  summary  of experiences  using
probabilities  for  forecasting.  Finally,  the  es-
sential  components  of a  proposed  program
for developing and disseminating probabilist-
ic  agricultural  outlook  information  are  out-
lined.
Probabilities  in  Decision
Theory  and  Practice
In contemporary  decision theory there are
three  parts  to  the  risky  decision  model-
probabilities,  the payoff matrix,  and decision
criteria  for  reflecting  the  decision  maker's
risk  preference.  There  are  three alternative
approaches  for  incorporating  the  decision
maker's probability information into the deci-
sion  model  with  the  payoff matrix  and  the
decision  maker's  risk preference:  (1) Derive
the  decision  maker's  utility  function  and
determine  the "best"  decision  by incorpora-
ting the payoff and probability information to
maximize expected utility [Anderson,  et al.].
(2)  Identify  the  "efficient"  decision  alterna-
tives for  the decision  maker  based  on quad-
ratic  [Markowitz]  or  MOTAD  [Hazell]  pro-
gramming  models.  A  variation  of  this  ap-
proach  is  to order the risky decision  alterna-
tives according to stochastic dominance rules
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[Anderson].  (3)  Guide  the  decision  maker
through a trial and error process to a "better"
decision  satisfying  multiple  objectives.  Risk
in  this context  of multiple  objectives  might
be expressed  as  a probability  of obtaining an
income  lower  than  a  "catastrophic"  level
[Day,  Aigner,  and  Smith].  This  trial  and
error approach  involves  successfully generat-
ing decisions,  evaluating  whether objectives
are  satisfied,  and  revising  the  decisions  to
identify  improved  farm  plans  [Candler  and
Boehlje].
Regardless  of which  of these  three  deci-
sion-making approaches  is used, probabilistic
information  is  a  necessary  prerequisite.
These  probabilities,  called subjective  or per-
sonal  probabilities,  are  numbers  assigned  to
events  which conform  to the  rules of proba-
bility  calculus  [Savage,  1954].  They  reflect
the  decision  maker's  degree  of belief that  a
particular event will occur.  These beliefs may
be  based  upon  "objective"  evidence  and
historical  observations.  However,  to the  ex-
tent that  they are  an  expression  of personal
judgment,  it  is  possible  that  two  decision
makers  may assign  different  probabilities  to
the  same  event.  However,  "when  two
reasonable  men have  had  roughly  the  same
experience with a certain kind of event,  they
assign  it  roughly  the  same  probability"
[Schlaifer,  p.  17].  Officer  and  Anderson  [p.
13]  argue,  "if  subjective  probabilities  are
implied in a real behavior,  then it is far better
to make these explicit in a systematic manner
- even  if they  may  not  be  readily  extract-
able."
A  review  of  the  literature  on  decision-
making  theory  and  agricultural  economics
research  [Walker and Nelson,  1977] contrast-
ed  with  a  survey  of  farm  management  in-
structors  and  Extension  specialists  [Walker]
indicates  the  existence  of a large  "gap"  be-
tween  theory  and  practice  in  risky  farm
decision  making.  A major step in closing this
gap  is  to  help  quantify  the probabilities  for
these  farm  decision  makers.
Outlook information typically indicates  the
expected  direction  of price  change  and,  in
some  cases,  a  range  of  possible  prices  is
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given.  These  statements  about  the  future
help  producers  choose  among  their decision
alternatives.  But the probabilities or odds for
each possible  price  are  needed  to assess the
risk  associated  with  these  alternatives.
With  more  concentration  on  the  use  of
probabilities  in  producer  educational  pro-
grams,  they  could  become  an  important
component  of our  outlook  programs.  Black
describes  how  this approach  was  applied  in
forecasting  1975-76 corn and soybean prices.
He  argues  that  it becomes  important  to be
able  to  characterize  not  only  the  expected
value  of  the  forecast  but  also  meaningful
measures of its dispersion.  He concludes that
knowledge  of the range of possible outcomes,
including  the  odds  of  different  prices,  is
useful  not  only  for  producers,  but  also  for
agricultural  policy  makers.
The  Elicitation  of  Probabilities
This  section  will  deal  with  three  facets
relating  to  the  estimation  or  elicitation  of
probabilities  in  the context  of outlook infor-
mation.  First, is it psychologically possible to
elicit probabilities?  Can people - particular-
ly  outlook  specialists  - quantify  what  they
know  in  the  form  of  probabilities?  Second,
what techniques  or procedures  are  available
for  eliciting  probabilities?  And  third,  what




Psychological  research relating to the elici-
tation  of  probabilities  is  reviewed  by
Hogarth.  He emphasizes  the  need to  recog-
nize  the  human  limitations  involved.
Hogarth  argues  that  because  man  is  "a
selective,  sequential  information-processing
system  with  limited  capacity,  he  is  ill-
equipped  for  assessing  probability  distribu-
tions."  He further argues  that people have a
tendency  to  ignore  uncertainty.  The  notion
that events  are  uncertain  is both uncomfort-
able  and  complicating,  and  Hogarth  cites
December 1980Probabilistic  Outlook Information
evidence  that  businessmen  are  adverse  to
admitting  uncertainty.
These concerns  or qualifications expressed
by  Hogarth  indicate  the  need  for  a  very
deliberate and studied approach to the devel-
opment  of procedures  and  techniques  for
eliciting  probabilities.  While the general  ob-
servation  is  that  people  are  not  good  at
eliciting  probabilities,  it  is  reasonable  to
expect  that  the  performance  of  outlook
specialists  would  be  better.  Probability  as-
sessment  has  a  greater  chance  of  being
successful,  according  to  Hogarth,  when  the
task  concerns  a  domain  which  is  familiar.
Outlook specialists  are  experienced  forecast-
ers  and knowledgeable  about  the  economic
phenomena  involved.  Outlook  specialists
make forecasts on a regular basis. This allows
them  to practice  probability  elicitation  and
improve  their  skills  with  experience.
Because  publicly-employed  outlook
specialists are not usually directly involved in
the production  or marketing of the commodi-
ty for which they  are making forecasts,  they
can  be  more  objective  in  quantifying  their
probabilities.  They  are  not  as  likely  to  be
influenced by what they hope will happen  as
those  whose  financial  positions  are  depen-
dent upon the outcomes.  Outlook  specialists
can  place  their  probabilities  in  a  broader
historical  perspective  providing  a  clearer
indication  of  the  worst  and  best  that  can
happen.
Techniques for Eliciting Probabilities
There  is  a  lack  of  research  testing  the
alternative approaches for eliciting subjective
probabilities.  Four  possible  methods  of
eliciting  probabilities  have  been  identified:
(1) direct estimation of the probabilities,  (2) a
cumulative  distribution  approach,  (3)  use  of
the  triangular  probability  function,  and  (4)
assigning  "weights"  measuring  strengths  of
conviction.
Direct  estimation,  involving  the  trial  and
error  process  of  assigning  probabilities,
checking  to  see  that  they  add  to  one,  and
then  revising,  can  become  frustrating.  A
visual  variation  on  this  method,  used  by
Francisco  and Anderson,  asks the respondent
to  distribute  a total  of 25  counters  over  the
different  events,  according  to  his  beliefs.
The cumulative  distribution approach  sug-
gested by Raiffa starts with the determination
of the median event.  Next, the respondent is
asked  to specify the lowest and highest event
that will occur. Then  to complete  the specifi-
cation of this cumulative  probability distribu-
tion,  the  events  corresponding  to the  lower
and  upper  quartiles  are  specified.  This  ap-
proach  offers  possibilities  when  the  events
represent  a continuous  variant,  but because
it  is  less  structured,  respondents  without
experience  in  estimating  probabilities  may
have  difficulty  applying  it.
Triangular  probability  distributions
[Cassidy,  et al.] can be quantified by defining
three parameters,  the lowest possible event,
highest  possible,  and  modal  event.  While
this approach  is easy to use, accuracy  may be
lost  particularly  in  the  tails  of  the  distribu-
tion,  due  to  the  linear  form.
A  procedure  of  assigning  weights  which
measure  the  strengths  of the  respondent's
conviction  that  particular  events  will  occur
has  been  developed  [Nelson  and  Harris]
which  involves  the  following  steps:
1.  Discrete  events  are  defined,  using  a
total  of  8  to  12  to  describe  the
phenomenon.
2.  The respondent next identifies the low-
est  and  highest  events  thought  possi-
ble.  All  events  outside  these extremes
are  assigned  weights  of zero.
3.  He is then asked to consider the gener-
al  shape of his  probability distribution,
e.g.,  uniform,  normal,  skewed  right,
etc.
4.  He assigns  a weight  of 100 to the most
likely  event,  and weights  of 1 to 100 to
the  remaining  events,  consistent  with
his  information  and  beliefs.
5.  The  weights  for  each  individual  event
are  divided  by  the  total  of  all  the
weights  to  calculate  the probability  for
each  event.
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This  approach  is  easily understood.  How-
ever,  additional  work  is needed  to compare
this  approach  with  other  alternatives  to  de-
termine how  well  this approach  reflects  the
respondent's  true  beliefs.  For  a  more
thorough  treatment  of the  various  methods
for  eliciting  probabilities,  see  Spetzler  and
Stael von Holstein.  They recommend a struc-
tured  interview  process  and  various  tech-
niques  to  reduce  biases  in  quantifying  the
subjective  probabilities.
Results of Elicitation Experiments
While there are examples of the estimation
of probabilities in business management  such
as banking  [Kabus],  the  potential has  yet to
be  realized.
Farmers and ranchers  responded positive-
ly to the estimation and use of probabilities  in
extension  educational  programs  in  Oregon
and Oklahoma [Walker and Nelson,  1980].  In
a post-workshop  mail  survey  in  Oregon,  91
percent  of the  44  responding  farmers  indi-
cated that  probability  information  would  be
useful  to  them.  Of  61  farmers  completing
evaluation  forms  in  Oklahoma,  64  percent
felt  that  the  joint  probabilities  were  the
"strongest point of the program."  Only three
respondents  "didn't understand joint proba-
bilities"  [Holt  and  Anderson].
The  most  extensive  body  of  experience
relating to the elicitation  of probabilities  is in
the area  of weather forecasting.  Since  1965,
probability  of  precipitation  forecasts  have
been  formulated  by  the  NWS  (National
Weather Service) and routinely disseminated
to the general  public.  Extensive  evaluations
of  these  precipitation  forecasts  have  been
conducted  and  the  results  indicate  that  the
forecasters  have been skillful  in  making reli-
able  probability  forecasts  [Murphy  and
Winkler].  This nationwide  program encoun-
tered  resistance  from  both  forecasters  and
the public when initiated.  However,  it is now
generally agreed that the precipitation  prob-
abilities are an important and integral  part of
the  NWS's  public  weather  forecasts.
Murphy and Winkler report on an  experi-
ment in Denver where participating forecast-
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ers  were  asked  to  forecast  the width  of the
interval  of temperature  for  which there  is a
75  percent  chance  of occurrence.  The  fore-
cast would  be  stated  as,  "the  probability  is
0.75 that  the maximum  temperature  tomor-
row will  be between  63° and 67°F."  If these
forecasts  were  perfectly  reliable,  12.5  per-
cent  of the  actual  temperatures  would  be
below  the  interval,  75  percent  would  be
within, and 12.5 percent above the intervals.
The comparisons for  132 forecasts  are  shown
in Table  1. The  temperature  fell within the
forecasters'  interval 73.5 percent of the time
and  their  intervals  tended  to  be  biased
slightly downward.  If historical climatological
data had been  used to forecast the intervals,
reliability  would  have  been  reduced.
A  Probabilistic  Outlook
Information Program
The  theoretical  basis  and  the  practical
potential  for  the  use  of  probabilities  have
been discussed.  The psychological considera-
tions  in  probability  assessment,  alternative
techniques for eliciting probabilities,  and the
results  of  experiments  using  probabilities
were  also  presented.  These  results  indicate
that  experts  can  quantify  uncertainty  in  a
reliable  manner.
In  this section,  the  components  of a pro-
gram  leading  to  the  development  and  dis-
semination  of  outlook  probabilities  for  ag-
ricultural  commodities  are  outlined.  Im-
plementation  of the program  should  involve
the  following  activities:
1.  Survey  present  and  potential  users  to
determine  their  specific  outlook  infor-
mation  needs.
2.  Select  outlook  specialists  to  serve  on
the panels for the various commodities.
3.  Develop procedures  for  eliciting,  com-
municating,  aggregating,  and  evaluat-
ing  the  probabilities  of  the  outlook
panelists.
4.  Conduct  training  programs  for  the
panelists.
5.  Organize a system for disseminating the
information  in  a  timely  manner.
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TABLE  1. Percentages  of Actual  Temperatures  Occurring  Below,  in,  and  Above  the  0.75
Probability  Interval  with  Perfect  Forecasts,  Forecasters'  Forecasts,  and
Climatological  Forecasts.
Type  of  Forecast
Perfect  Forecasters'  Climatological
(%)  (%)  (%)
Below the  0.75  interval  12.5  10.6  18.9
In the  0.75  interval  75.0  73.5  65.2
Above  the  0.75  interval  12.5  15.9  15.9
Source:  Murphy  and  Winkler
6.  Educate users concerning  the interpre-
tation  and use  of probabilistic  informa-
tion  in  a  farm  management  context.
The  following sections  discuss some of the
issues and considerations  involved  in imple-
menting  this  information  program.
Survey  of User Information Needs
The  responses  to  a  survey  of  potential
users would  be useful in determining  which
commodities  should  receive  priority  treat-
ment and which price  series  are most appro-
priate  to  predict.  Direction  could  also  be
derived regarding whether the outlook prob-
abilities  should  be  for  the  short,  inter-
mediate,  or  long  run  forecasting  horizons.
This  would  indicate  how  often  the  informa-
tion should  be disseminated  and what might
be  the  best  method  of dissemination.
A  recent  study  of the  economic  informa-
tion  needs  of  farmers  in  eleven  states  by
Bolen,  emphasized  the  importance  of  the
timing  of  the  release  of  market  outlook
information.  The  prevailing  feeling  was that
the timing of some reports does not coincide
with the timing of production  and marketing
decisions.  The  need  for  more  short-term
economic  information  was  also  emphasized.
Two  other  recent  studies  by  Brown  and
Collins  and  by  Stallings  and  Harrison  also
provide a starting point.  Both surveyed infor-
mation  needs  and  indicated  the  sources  of
information  used  by  farmers.
Selection of Outlook  Specialists
A number of criteria could be proposed for
selecting  the  outlook  specialists  to  serve  on
the  panel  for  developing  outlook  probabili-
ties for each commodity.  Experience, reputa-
tion,  and  interest  are  essential,  of  course.
The  employer  of  the  specialist  might  be
another consideration.  University and USDA
specialists  would  be  obvious  possibilities.
But  there  might  also  be  opportunities  for
involving  specialists  employed  by  private
industry.  The  number of specialists  serving
on  each  panel  would  depend  on  the  com-
munication  system developed.  Initially, how-
ever,  five  to ten members might be the best
size  for  the  panels.
Development of Procedures
Some of the alternatives  for eliciting prob-
abilities  from  the  individual  panelists  have
been discussed.  But systems will also need to
be  developed for  efficiently communicating,
aggregating,  and evaluating  these individual
probabilities.  Conference telephone calls and
interactive  computer  networks  would  facili-
tate the communication process. Alternatives
for aggregating  the probabilities  and the  use
of scoring rules to  evaluate performance  will
be discussed,  but first the availability of data
for guiding the quantification  of probabilities
will  be  considered.
Guidance.  Probabilities,  by  no  means,
preclude  the  use  of data  analysis,  including
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econometric  models  and  time  series  tech-
niques,  in  outlook  forecasting.  In  fact,  the
demand for data analysis  may increase as the
full  potential  of  the  probability  conept  is
exploited.  Weather  forecasters  often  use
"guidance" from statistical models in forming
their  probability  of  precipitation  forecasts
[Murphy  and  Winkler].
Just and Rausser evaluated the accuracy of
agricultural  commodity price forecasts  made
by the major econometric  forecasting  organi-
zations  over  the  period  1976-78.  When  all
commodities  and  forecasting  horizons  were
considered,  none  of the econometric  models
forecasted  significantly  better  than  the  fu-
tures markets.  Brandt and Bessler compared
the  forecasts  from  econometric  structural
models,  time  series  analysis,  and  expert
forecasts  with  actual  quarterly  prices  for
hogs,  cattle,  and broilers.  None of the three
forecasting  techniques  consistently  per-
formed  the  best,  but  a  composite  forecast
appeared  to  offer  greater  accuracy.
Hogarth  argues  that  probability  as-
sessment  can  add  something  to  predictive
accuracy  over  and  above  that which  can  be
achieved  by  the  best  available  statistical
model.  For  substantive  experts,  he  states,
this  has  been  shown  to  be  the  case  in
medicine  and meteorology.  Should the same
result  be  expected  in  economic  outlook  for
agricultural  commodities?
Aggregation. The issue here relates to how
each  individual  specialist's  probabilities  are
combined  into  a  pooled  or  aggregate  dis-
tribution.  One  alternative  is  to  report  the
probability  distribution  elicited  from  each
expert.  The recipient,  however,  would  have
no  basis  for  sorting  what  could  be  an  over-
whelming  amount  of  data.
A  "Delphi-like"  approach  has  been  pro-
posed by DeGroot for aggregating probabili-
ties.  The panelists first assess their individual
probabilities.  They  are  then presented  with
the  distributions  of the  other  panelists  and
revise  their  own  opinions  in  light  of  the
others.  This process  of feedback  and revision
continues  until  further  revision  no  longer
changes the probabilities  of any panelist.  By
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allowing for the exchange  of data and reasons
and providing an opportunity to revise initial
probability  estimates  with  new  information
from  other  specialists,  the  accuracy  of the
probability  forecasts  could  be  improved.
The  individual  probabilities  can  then  be
pooled  by  taking  a weighted  average  of the
individual  assessments  to  form  the  group's
probability  distribution.  Initially,  a  simple
weighting  scheme  which  allocates  equal
weight  to the probabilities  of each  specialist
on  the  panel  could  be  used.  This  is  the
"democratic"  rule  suggested by  Stone.  After
more  experience  accumulates,  differential
weights might be based on the past perform-
ance of the individual group members. There
are  various  "scoring  rules"  which  could  be
used  for  determining  these  differential
weights.  These  are  discussed  in  the  next
section.
Evaluation.  A  system  of  feedback  and
evaluation  is  an important  aspect of a proba-
bility assessment system.  Feedback  involves
comparing the actual prices with the probabi-
listic  predictions.  By re-evaluating  their in-
formation  and  reasoning,  the  specialists  can
gain experience  over time  and thus  improve
their  performance.
Scoring  rules  are  functions  that  provide
measures  of  the  relationship  between  the
probability  estimates  and  the  actual  out-
comes  [Savage  1971].  Alternative  rules  are
available  [Bessler  and Moore].  By using the
proper  scoring  rule,  specialists  can  be  en-
couraged  to  state  their  beliefs  so  that  they
correspond  to  their  true  beliefs.  They  not
only  encourage  honesty,  they  also  provide
objective  criteria for evaluating the perform-
ance  of the  specialists  over  time.  This  per-
formance  information could  then be  used to
determine weights for aggregating the proba-
bilities.
Training
A  training  for  the  outlook  panelists  is
required for such a new program.  The panel-
ist will need to know the procedures that will
be used for developing  the probabilities  and
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the methods that will be used for evaluation.
The  cooperating  outlook  specialists  should
also be given a refresher course  on probabili-
ty calculus and statistical concepts [Hogarth].
In  addition,  they  should  become  familiar
with  the  ways  in  which  the  probabilistic
information  should  be interpreted  and used
in  a  decision-making  context.
Dissemination System
Too  often not enough attention  is given  to
how information,  once developed,  should be
disseminated  to  reach  potential  users  in  a
timely  manner.  A  variety  of  media  and
technology  are  available,  ranging  from  Ex-
tension agent newsletters  and news  releases,
to computer terminals  displaying information
on the user's own T.V.  screen.  A diversity of
media  might  be  used  initially  to  provide
maximum  exposure  of the  information.  Fol-
low-up  surveys  and evaluation  should  guide
future adjustments  in the mix of media used.
Consideration  should  be given to how the
probabilities  are  presented.  Conrath  reveals
that  the  format  in which  the  information  is
presented  influences  decision  making.  He
experimented  with simple versus cumulative
probability  distributions.  Payne  [p.  440]  ar-
gues,  based  on  psychological  studies,  that
"the way in which sources of information  are
displayed  affects  their  utilization."
Also,  what information  should  accompany
the  probabilities,  what  supporting  data,
reasons,  and  assumptions  should  be  in-
cluded? These could help producers in deter-
mining how they should interpret and adjust
the  probabilities  to derive  their own  proba-
bility  estimates,  as  well  as  lend  credibility.
User Education
The  ultimate  impact  of  this  program  re-
quires  not only the reliable  quantification  of
outlook probabilities,  but also an understand-
ing of how to use them once they have been
developed.  Nelson  and  Harris  describe  the
rationale  and process  followed  in developing
an  instructional  package  dealing  with  the
estimation  and  use  of personal  probabilities
in the  decison-making  process.  The  instruc-
tional objectives  delineated  for  this teaching
package were that the participants be able to:
1.  Understand  the  concept  of  "personal
probabilities."
2.  Follow  procedures  to  estimate  their
personal  probabilities  regarding  a  par-
ticular  set of  events.
3.  Compute the "expected value" for a set
of events.
4.  Compute  "cumulative"  probabilities.
5.  Interpret this probability information in
the context of a specific decision choice.
The  90-minute  slide-tape  module  [Harris
and Nelson]  features  built-in learner partici-
pation and feedback.1 Pre-programmed starts
and  stops  and  a  student  workbook  which
includes  quizzes  and  exercises  involve  and
motivate  the participants.  This  package  is  a
first  step in the development  of methods  for
teaching producers the use of probabilities  as
a  management  tool.
Conclusion
A few p:ilot efforts to develop  and dissemi-
nate  probabilistic  outlook  information  are
now  being  planned  and  implemented.  One
example  is  the  change  of format  being  con-
sidered  for  the  American  Agricultural  Eco-
nomics  Association's  outlook  survey  as  dis-
cussed  in the symposium at the 1980 Annual
Meetings.  However,  a more  comprehensive
program  is  needed.  Such  a  program  would
allow farmers,  policy makers,  and other out-
look  users  to  formulate  more  accurate  per-
ceptions  about  the  uncertainty  associated
with  future  commodity  prices.  Probabilities
provide the  mechanism  for  pooling informa-
tion from several experts and efficiently com-
1The  instructional  module  was  developed  as  part of a
special  needs  project  funded  by  SEA-Extension,  US-
DA,  and  conducted  jointly  by  Oregon  State  and  Ok-
lahoma  State  Universities.  For further information  on
this  and  other  modules,  contact  the  author.
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municating  it to  users.  Producers  would  no
longer have to sort out the morass of prognos-
tications  from  different  sources.
This  program  would  also  offer  advantages
to  the  outlook  specialists  themselves.  It
would  seem  that  these  specialists  would
prefer expressing their views as probabilities.
They recognize  that future  prices  are uncer-
tain  and  that  they  cannot  be  expected  to
provide a single,  specific figure.  Probabilities
allow them to translate  their own uncertain-
ties  into  numbers  assigned  to  the  various
price possibilities  and to  communicate  their
knowledge  and beliefs  more completely  and
efficiently.
The role of probabilities in  decision theory
and  in  farm  decision  making  has  been  de-
scribed.  The  discussion  of the psychological
considerations,  elicitation techniques,  aggre-
gation  approaches,  and  scoring  rules  indi-
cates  the  need  for  further  research  in  the
development  of such  a program.  A carefully
implemented  program  should also  include  a
survey  of user  needs,  training  programs  for
the participating  outlook specialists,  and user
educational  programs.
Research  is  also  needed  to  evaluate  this
proposal and  to  estimate the  benefits  accru-
ing to producers and consumers  as a result of
this  program.  Its  economic  feasibility  will
depend on  the ratio  of these  benefits  to the
costs.  Who  should  pay  for  the  proposed
program would  depend on the beneficiaries.
If the availability of probabilistic information
to agricultural  producers results in an overall
increase in the performance of the agricultur-
al  economy  benefiting  producers  and  con-
sumers  alike,  there  is justification  for public
funding  of this  expanded  program.
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